The purpose of this paper is to show the potential value of the routine records of National Health Service general practice in the epidemiological study of chronic diseases.
The weaknesses of general practice records are well known. They are incomplete both in their clinical detail and in their coverage of the patients registered with the practice. The morbidity recorded is a function of the patient's threshhold of discomfort, the doctor's interest and accessibility, and the doctor's criteria of diagnosis. The registered population (the list) may be difficult to define accurately; routine records may be out of date with the frequent movement of patients on and off the list. Finally, the level of morbidity in a particular area will depend on the accessibility of local diagnostic and therapeutic services.
In order to discover whether these weaknesses completely disqualify general practice National Health records from contributing to the study of chronic disease, duodenal ulcer was chosen as a test case. From population surveys and carefully matched comparisons between duodenal ulcer patients and "controls", from hospital studies and from industrial surveys, as well as from reports of individual cases of duodenal ulcer in families, certain epidemiological features of duodenal ulcer seem to be well established.
Three of these features are:
(1) The higher incidence and prevalence of duodenal ulcer in men than in women (Ivy and Martin, 1949) . (2) The association of duodenal ulcer with psychiatric disorder and also with chronic pulmonary diseases (Latts, Cummins, and Zieve, 1956; Ellis, 1962; Sinclair-Gieben, Clark, and Dean, 1962; Wolf, 1949) . (3) The familial concentration of duodenal ulcer and especially the importance of a family history of duodenal ulcer in women (Doll and Buch, 1950; Doll and Kellock, 1951; Rigallaud, 1948 ). If these features, which have been noted in epidemiological, genetic, and clinical studies, could be found from a simple indexing and cross-referencing of routine National Health Service records in general practice, this might encourage epidemiologists to take a closer look at the records of general practice in the study of the chronic and common diseases. DESCRIPTION OF THE PRAcTICE AND ITS RECORD SYSTEM The figures presented here are based on a special record index of a wide range of chronic diseases, with a cross reference of patients related by descent or marriage. This index covers the routine National Health Service records of a group partnership of general practitioners in Edinburgh.
The practice population and the record system have been described elsewhere (Kuenssberg and Sklaroff, 1961 The prevalence rates of hospital-referred psychoneurosis show the rise and fall with age which has been reported by other workers in general practice and population surveys (Kessel and Shepherd, 1962 (Table II) .
There was a possibility that the offspring of patients with duodenal ulcer would have an excess of chronic disease in general. Since the figures for chronic bronchitis and psychoneurosis had already been obtained as age and sex rates for the practice as a whole, it was also possible to see if there was an excess of these two conditions in the offspring of duodenal ulcer parents. Table III shows that there is no association between duodenal ulcer in the husband and psychoneurosis in the wife; the expected number was 18 -1 and the actual sixteen. Neither is there an excess of duodenal ulcer in the wives of husbands with a record of psychoneurosis. Similarly, there is no association between psychoneurosis in one spouse and psychoneurosis in another (Kreitman, 1962) .
In none of these comparisons is the difference between the actual and expected cages statistically significant at the -05 level.
CHRONIC BRONCHITIS AND PSYCHONEUROSIS IN THE SAME PATIENT
Since, in men at least, chronic bronchitis and psychoneurosis have been shown to be related to duodenal ulcer, it is relevant to examine the association between chronic bronchitis and psychoneurosis separately. To what extent does the general practice population-the list-represent the population of the area in which the practice is situated? Up-to-date figures from the 1961 census are not yet available. Figures published for an earlier socio-medical survey of the same area (Stein and Sklaroff, 1952) show that there was a reasonably close approximation of the proportionate age-sex distribution of the practice to that of municipal ward population according to the 1951 Census.
To what extent has the incomplete registration of famnilies influenced the possible "loading" of the families registered with the practice? For example, are some of the wives of husbands with duodenal ulcer registered with a different practice? If so, do these wives have more psychoneurosis than wives who are registered with the same practice as the husband? Are the children who have left the practice the healthy sibs of those with duodenal ulcer who have remained? In the next stage of analysis, it is hoped to obtain firm answers to some of these questions. For the moment an indirect check can be obtained by comparing the annual rates of departure from the practice list of patients with duodenal ulcer, chronic bronchitis, and psychoneurosis respectively. The patients whose diseases were recorded for analysis in this paper in 1960, and the number of those who left the practice during 1961, have been used to calculate departure rates. There were no significant differences between the sexes in the rate of departure from the list in any of the three disease groups, and the figures are therefore presented in Table V for both sexes combined, and in two broad age groups. The Table suggests that, in the younger age group, 20 to 44, duodenal ulcer patients left the practice more commonly than patients with chronic bronchitis or psychoneurosis, 8-8 per cent. compared with 21 and 4 6 per cent. respectively. This difference is significant, P < *02. In the older age group, 45 to 69, there was no correspondingly higher rate of departure of the duodenal ulcer patients and the differences were not of statistical significance, P > 0*1.
Thus there was evidence that the younger duodenal ulcer patients were less likely to remain with the practice than the other younger patients. Among the older patients, the reverse was the case. The high figures of duodenal ulcer prevalence found in the population might still be attributed to the selective effects of even higher rates of departure among healthy patients. This remains to be examined. The fact that the psychoneurotic patients, in the year of observation, left less commonly than the duodenal ulcer patients, may well have influenced the association between duodenal ulcer and psychoneurosis. It is possible that the "mentally healthy" duodenal ulcer patient goes, and the "anxious" duodenal ulcer patient stays.
To what extent do the criteria of classification distort the epidemiological picture? In choosing criteria for indexing diagnoses which are fairly uniformly based on hospital investigation, levels of morbidity are reached which are typical neither of general practice nor of the hospital. For example, the prevalence figures for psychoneurosis lie between the levels reported for these two sources (Kessel and Shepherd, 1962) . In adopting a hospital criterion, the less severe forms of the condition are ignored and it may be argued that this omission may alter the epidemiological picture. For example, in the case of the occurrence of duodenal ulcer and psychoneurosis within the family, there is some evidence (Post and Wardle, 1962) of the interaction of psychiatric illness and duodenal ulcer within the family. At the present time the facilities for psychiatric diagnosis are not equal to those for diagnosing duodenal ulcer. A more generally available psychiatric diagnostic service might bring out from general practice records some of the features recorded in more intensive family psychiatric investigations (Goldberg, 1958) .
How is the association between duodenal ulcer and another condition to be interpreted? In the first place, a careful record of the details of onset of the two conditions is required in order to see which came first. This is now under study. One must also allow that the association between duodenal ulcer and bronchitis, for example, represents one segment only of a syndrome in which the circulatory system is also involved. This may be explored, to some extent, by examining the association of cardiac disease with duodenal ulcer and chronic bronchitis.
The association between psychoneurosis and duodenal ulcer may be further complicated by the indirect effects of treatment. Surgical facilities are readily available in the area and more than one-third of the duodenal ulcer patients had had a gastrectomy. Sinclair-Gieben and others (1962) have suggested that gastrectomy itself may lead to psychiatric illness. This study has been based on cumulative prevalence rates. It refers to persons who were currently registered with the practice and who had had the specified disease some time in the past. In so far as our interest is in the chronic, recurrent, or progressive diseases this is not such a disadvantage as it would be with the acute diseases. As Doll (1959) has emphasized, however, it is the incidence or attack rate of new cases that helps to reveal the aetiological features of a disease. One of the advantages of using routine National Health Service records is that the family diseases known at one time may be used to define groups of patients who are at special risk to develop other diseases. It is not difficult for a general practitioner to provide a simple system of showing the incidence rate of new cases (Committee for Research in General Practice of Medical Research Council, 1960; Eimerl, 1960) .
Finally, many of the limitations mentioned in connexion with the interpretation of the National Health Service routine records, apply also to other forms of epidemiological study, e.g. the selective migration of healthy persons. Epidemiological tools have to be selected to fit the particular job of analysis, and it is rare for one technique to be able to provide all the answers. This paper has been written in the hope that one tool-the routine records of National Health Service General Practice will not be neglected in the age of sophisticated epidemiology. The contents of two recent epidemiological textbooks (Witts, 1959; MacMahon, Pugh, and Ipsen, 1960) suggest that there is a danger of this happening.
SUMMARY
(1) A special index of chronic diseases and of kinship in a National Health Service group practice has been used to analyse routine clinical records so as to reveal certain epidemiological features of duodenal ulcer in association with chronic bronchitis, psychoneurosis, and arthritis.
(2) Figures are presented of the recorded prevalence of these four diseases, according to age and sex, in the practice as a whole. These rates are used to calculate the expected number for comparison with the actual number of patients with one or other of these conditions.
(3) The following results were obtained: (a) Duodenal ulcer and chronic bronchitis were significantly associated with one another in both men and women, especially in persons over 45 years.
(b) Duodenal ulcer was significantly associated with psychoneurosis in men, but not in women.
(c) No association was found between duodenal ulcer and arthritis which had been taken as a "control" condition.
(d) The children aged 15-39 years of parents with duodenal ulcer had a significant excess of duodenal ulcer, which was more marked in the daughters than in the sons.
(e) The children of parents with chronic bronchitis showed no excess of duodenal ulcer.
(f) The children of parents with psychoneurosis had no significant excess of duodenal ulcer in the observed age group 15-39 years.
(g) There was no evidence that psychoneurosis in either husband or wife was associated with duodenal ulcer in the spouse.
(h) Chronic bronchitis and psychoneurosis were found to be significantly associated with each other in the same patients, but this association did not account for the association of duodenal ulcer with either of these two conditions.
(4) The value of National Health Service group practice records in the epidemiological study of chronic diseases is discussed in the light of these results. 
